Extracellular receptor kinase and cAMP response element binding protein activation in the neonatal rat heart after perinatal cocaine exposure.
Prenatal exposure to cocaine has been shown to induce an increase in the myocardial expression and activation of the cAMP response binding protein (CREB), a transcriptional factor that has been shown to regulate gene expression. Several different kinases, including protein kinase A, calcium calmodulin kinase II, and mitogen-activated protein kinase can induce phosphorylation of CREB at serine 133, a necessary step for CREB activation. We examined whether the mitogen-activated protein kinase-extracellular receptor kinase (ERK) pathway may be involved in mediating the serine 133 CREB phosphorylation in cardiac nuclei after perinatal cocaine exposure. Pregnant rats were treated daily with saline or cocaine at 60 mg/kg (C60) by intragastric administration during the entire gestational period, and treatment was continued in the nursing dams after delivery until the time of the study. Nuclear extracts were isolated from hearts of 1-d- and 7-d-old neonatal rats. We performed immunoblotting experiments using an antibody that recognized CREB with phosphorylation specifically at the serine 133 site and an antibody that recognized both the phosphorylated and the unphosphorylated forms of CREB, as well as antibodies for total ERK, phospho-ERK, total ribosomal S6 kinase 1 (RSK1), RSK2, and phospho-RSK. We assessed the interaction of RSK with CREB or CREB-binding protein by performing co-immunoprecipitation experiments. We found that perinatal cocaine exposure increased both phospho-ERK and phospho-RSK expression, indicative of an increased activity of these two enzymes. Furthermore, we demonstrated that phospho-RSK was immunoprecipitated with CREB in all neonatal cardiac nuclei and that the greatest interaction was found in day 7 hearts after perinatal cocaine exposure. Our results thus illustrate that the ERK-RSK pathway was active in the postnatal rat heart at 1 and 7 d of age and that this pathway may mediate the increase in myocardial CREB activation after perinatal cocaine exposure in the day 7 hearts.